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Abstract
Objectives-To determine the prevalence of and risk factors for myocardial dysfunction in HIV infection.
Subjects-173 patients infected with HIV underwent echocardiography. 119 were current or previous injection drug users, 38 were homosexuals, 10 were haemophiliac patients, and six were heterosexual.
Main outcome measure-Detection of impaired ventricular function.
Results-26 patients with abnormalities of ventricular size or function or both were identified. The abnormality was (a) dilated cardiomyopathy in 13 patients (eight homosexuals, three drug users, and two haemophiliacs) with a mean CD4 count of 38 cells/mm3, which accords with end-stage disease (in addition, three patients were identified as having borderline impairment of left ventricular function); (b) left ventricular dilatation without loss of function in a further six patients; and (c) isolated right ventricular dilation, in seven patients. Follow up echocardiograms were obtained in 71 patients, 18 of whom had myocardial dysfunction (103 echocardiograms, mean (SD) 2 5 (0 6) scans per patient, mean interval 200 (116) days, range 14-538 days). These showed that in four cases of isolated right ventricular dilatation, one of isolated left ventricular dilatation, and two with borderline left ventricular dysfunction myocardial function subsequently reverted to normal. There was no excess of exposure to zidovudine in the patients with myocardial dysfunction. Similarly, patients with myocardial dysfunction had no serological evidence of excess secondary infection with Toxoplasma gondii and cytomegalovirus.
Conclusions-There was a high prevalence and wide range of myocardial dysfunction in HIV positive patients. Dilated To date there has been no definitive assessment of the natural history and associations of cardiac dysfunction in the entire range of adult groups infected with HIV. We therefore examined 173 patients drawn from all the major risk groups for HIV infection in a prospective echocardiographic study whose principal aims were to establish the prevalence of myocardial dysfunction and determine its association with variables such as the extent of HIV disease, opportunistic infection, and adjuvant therapy.
Patients and methods Over an 18 month period, 173 HIV positive patients drawn from all the current major United Kingdom risk groups for HIV infection-38 homosexuals, 119 injection drug users, 10 haemophiliacs, and six heterosexuals-were examined echocardiographically on one or more occasions. Hewlett Packard Sonos 100 and 1000 machines with 2-5 and 3 5 MHz transducers were used to measure left ventricular end diastolic and end systolic size. On-screen callipers were used to make these measurements from M mode tracings derived from a short axis view at the level of the papillary muscles of the mitral valve with the patients in the left lateral position. Fractional shortening was calculated as the difference between the two diameters divided by the end diastolic value. All the echocardiographic data were stored on videotape for subsequent detailed analysis by three independent observers including the operator. Whereas the operator was necessarily aware of the clinical history of the patients, the other two observers reported the echocardiograms independently of the operator, and were unaware both of the clinical history and the previous ultrasound result. DEFINITIONS Dilated cardiomyopathy-A fractional shortening of <28% and global left ventricular hypokinesia reported by all three independent observers.
Borderline left ventricular dysfunction-A fractional shortening of < 28% and global left ventricular hypokinesia reported by only two of the three independent observers.
Isolated left ventricular dilatation-Left ventricular end diastolic diameter >58 mm with a fractional shortening > 28%.
Isolated right ventricular dilatation-Right ventricle equal in size or larger than the left ventricle on cross sectional views.
In 22 patients precise M mode measurements could not be obtained and assessment was made exclusively on the cross sectional views. Three of these patients were classified as having cardiac dysfunction (two dilated cardiomyopathy, one isolated right ventricular dilation) and 19 were thought to be normal.
We calculated the total exposure to zidovudine in each patient by multiplying the daily dose by the number of days for which that dose had been prescribed. Blood was obtained at the time of the ultrasound study in approximately 80% of patients. Because CD4 counts were checked regularly in most patients, it was possible to obtain blood within one month of the ultrasound study in the remaining patients. Similarly, stored serum from blood taken at or shortly after the ultrasound examination was analysed for evidence of infection with Toxoplasma gondii and cytomegalovirus. A toxoplasma dye test was performed if the preliminary Toxoplasma gondii screen was positive. When this was greater than 250 IU/ml, IgM was measured to establish whether the infection was recent. A cytomegalovirus titre of between 1 in 4 and 1 in 32 inclusive was interpreted as evidence of past infection. In patients with titres of more than 1 in 32, IgM was measured to determine whether the infection was primary or recurrent. We planned to undertake repeat echocardiograms in all patients every six months, or sooner where clinically indicated. More frequent studies would have been impossible in a population consisting mainly of injection drug users who often had to be coaxed into the ultrasound suite and to remain still for the examination. Furthermore, there were potential ethical objections to performing large numbers of studies on patients whom many felt were being over investigated already. In the event, of the 173 patients recruited, 71 underwent further echocardiography. Thirty six patients died before their repeat study, 53 did not return for follow up or attended clinics outside Edinburgh, and 13 had their first echocardiogram less than six months before the end of the study period.
Results in the text are given as the mean (SD). x2 and Mann-Whitney U tests were used to compare different subgroups of patients.
Results Table 1 shows the clinical and haematological characteristics of all 173 patients. The mean CD4 count of the homosexuals, which was significantly less than that of all the other risk groups, indicated more advanced disease. This is compatible with homosexuals being the first group to acquire HIV infection in the early 1980's.
Twenty nine patients (nine homosexuals, 18 drug users, and two haemophiliacs) had evidence of myocardial dysfunction on their first ultrasound study ( Dilated cardiomyopathy was found in 13 patients (eight homosexuals, three drug users, and two with haemophilia) all of whom had advanced HIV disease (CD4 count 38 (55) cells/mm3) (table 2). Mean fractional shortening for this group was 20-9 (4 7)% (range 14-27%). There was a significant excess of homosexuals in this group (21.1% affected v 2-5% of injection drug users affected, p < 0001), probably because the homosexual patients had more advanced HIV disease than the drug users. At least seven of these patients had symptoms and signs ofheart failure including fatigue, breathlessness, tachycardia, ankle oedema, gallop rhythm, and pulmonary crackles. Before echocardiographic examination only three patients were thought to have a cardiac disorder. Five patients had repeat echocardiography (2-2 (0 5) echocardiograms per patient, mean interval 184 (154) days, range 49-476 days) and in every case there was evidence of persistent global impairment of left ventricular function (fig 1) .
Borderline left ventricular dysfunctionThere were three patients in this group. Their fractional shortening was 26 (1-7)% (range 24-27%). All three had symptoms of but no signs consistent with impaired left ventricular function. Two patients underwent repeat echocardiography, one five months later and the other on two occasions five and six months later. In both patients ventricular function had reverted to normal (fig 1) . One In one patient ventricular function reverted to normal and three had persistent isolated left ventricular dilatation (fig 1) . In this subgroup, there were no significant changes either in left ventricular end diastolic diameter (60-7 (0-6) mm to 60-3 (1-2) mm or in fractional shortening (34 0 (6-6)% to 36-7 (3-2)%). Isolated right ventricular dilatation-Seven patients were found to have right ventricular dilatation with normal left ventricular size and function. Their fractional shortening was normal at 37-2 (7 7)% (range 28-51%). One patient had a large pericardial effusion and clinical and Doppler evidence of pulmonary hypertension. A subsequent perfusion lung scan indicated a high probability of multiple pulmonary emboli and treatment with warfarin was started. All seven underwent repeat echocardiography (2-6 (0-5) echocardiograms per patient, mean interval 240 (100) days, range 104-400 days). In four of these patients ventricular function subsequently became normal and three of them had had a chest infection at the time of their initial assessment (fig 1) . Of the remaining three patients with persistent right ventricular dilatation one had pulmonary hypertension and another tricuspid incompetence due to previous endocarditis.
ADDITIONAL OBSERVATIONS
Fifty three patients with normal hearts subsequently had repeat echocardiography (78 echocardiograms, 2-5 (0 6) scans per patient, mean interval 193 (115) days) and in two dilated cardiomyopathy had developed (fig 1) . Both these patients had late stage HIV disease and there was no evidence of recent acute secondary infection to account for the considerable decline in left ventricular function. Pericardial effusions were rare, being found in just four patients (one had isolated right ventricular dilatation and multiple pulmonary emboli, two had dilated cardiomyopathy, and the fourth had normal ventricles). Just one patient had active infective endocarditis affecting the tricuspid valve.
TREATMENT WITH ZIDOVUDINE (TABLE 2) Dilated cardiomyopathy-All but one of these patients had been treated with zidovudine. However, neither the proportion of patients treated nor their mean total dose was significantly different from those patients without myocardial dysfunction.
Borderline left ventricular dysfunction-All three patients had received zidovudine but their mean total dose was not significantly different from those patients with structurally normal hearts.
Isolated left ventricular dilatation-Four of the six patients had undergone treatment with zidovudine, but again exposure was not significantly different from that in any other group.
Isolated right ventricular dilatation-Though the proportion of patients treated with zidovudine (6/7) was similar to all the other groups, the mean total dose (546-7 (246 3) g was significantly greater than that received by patients with dilated cardiomyopathy (p < 0 05) and those with structurally normal hearts (p < 0 005).
SECONDARY INFECTION WITH TOXOPLASMA GONDII AND CYTOMEGALOVIRUS
Of the 29 patients with cardiac abnormalities, 25 had never been infected with Toxoplasma gondii, two had evidence of past infection, and the status of two was unknown. Similarly, seven of these patients had never been infected with cytomegalovirus, three had experienced recurrent infection around the time of their echocardiogram, 16 had had an infection in the past, and the status of three was unknown. Infection with Toxoplasma gondii or cytomegalovirus was not significantly more common in patients with myocardial dysfunction than in patients with normal hearts (fig 2) . Serum was available from 11 of the 13 patients with dilated cardiomyopathy. Nine showed no evidence of exposure to Toxoplasma gondii and two had been infected in the past. Similarly, three patients had never been infected with cytomegalovirus and eight had evidence of past infection. Again, it was apparent that there was no excess secondary infection by these organisms in this group of patients.
Discussion
We have established that myocardial dysfunction in HIV positive subjects is common and affects all the major risk groups for HIV infection in the United Kingdom. In this series, dilated cardiomyopathy occurred late in the course of the disease whereas isolated left and right ventricular dilatation were found, sometimes transiently, at an earlier stage of This is the first major study to show that treatment with zidovudine does not predispose towards cardiac dysfunction. Although most patients with myocardial dysfunction had been treated with zidovudine, neither the proportion of patients treated nor the mean total dose in each group was significantly different from the results in patients with structurally normal hearts. It is not clear why the group with isolated right ventricular dilatation had received a greater mean total dose of zidovudine than those with dilated cardiomyopathy and those with normal hearts. One possible explanation is that patients who have been in hospital with respiratory infections, and who were therefore more at risk of isolated right ventricular dilatation developing (see below), are also more likely to be treated with zidovudine than those remaining well in the community. However, in all the heart muscle disease groups some patients (except those described as having "borderline left ventricular dysfunction") had never received zidovudine. However, mean corpuscular volume was increased (a feature commonly associated with zidovudine treatment'9) in most (100/118 (84-7%)) in patients who were prescribed zidovudine and, in addition, recognised side effects occurred in some patients. On balance, it is unlikely that compliance was different either in the various heart muscle disease groups or in those without cardiac dysfunction.
This study confirms the findings ofBlanchard et al who showed that left ventricular function can be transiently impaired, and that the presence of left ventricular dysfunction on a single echocardiogram (the borderline group in our study) does not necessarily imply a poor prognosis. 20 The significance of isolated left ventricular dilatation is unclear but it may represent an early stage in the development of dilated cardiomyopathy, despite the fact that in our series further echocardiograms did not show any significant change in left ventricular size or deterioration of function. The aetiology of isolated right ventricular dilatation is likely to be multifactorial. It may arise as part of a generalised myopathic process, from pulmonary hypertension due to pulmonary emboli or recurrent chest infections,' 21 It is likely that better treatment of opportunistic infections and of HIV disease will result in more patients surviving to develop malignancies and end-organ failure.822 We believe that heart failure due to myocardial dysfunction will become an important cause of morbidity and mortality in this group. Prompt recognition and treatment is important because palliative therapy with diuretics and vasodilators can be worthwhile.
